Dendritic oligothiophenes terminated with tris(alkyloxy)phenylethynyl tails: synthesis, physical properties, and self-assembly.
Three-dimensional (3D) π-conjugated dendritic oligothiophenes up to a third generation have been functionalized with tris(decyloxy)phenylethynyl tails at the periphery. The first-generation compounds (3 T-p-Ph-C10 and 6 T-p-Ph-C10) were synthesized by palladium-catalyzed Sonogashira coupling reactions, whereas the higher generation products were synthesized by palladium-catalyzed Suzuki coupling reactions in a divergent approach. The optical and electrochemical properties were investigated by UV/Vis absorption, fluorescence spectroscopy, and cyclic voltammetry. The results revealed that the terminal tris(alkyloxy)phenylethynyl groups are conjugated to the branched oligothiophene core, yielding redshifted absorption and fluorescence spectra and reduced optical band gaps relative to the dendritic oligothiophene core. A structural study revealed a close relationship between the type of supramolecular organization and the size of the oligothiophene core. The first-generation compounds 3 T-p-Ph-C10 and 6 T-p-Ph-C10 displayed columnar phases in the bulk state, which was confirmed by two-dimensional wide-angle X-ray scattering (2D WAXS) measurements. The self-assembly into columnar stacks has mainly been attributed to phase separation between the rigid thiophene cores and the flexible side-chains assisted by minor π-stacking interactions between the conjugated dendritic oligothiophene units. The high-generation compounds, however, showed less ordered structures in the solid state.